Summary. The effects of hypophysectomy and prolactin administration on the ultrastructure of rat pinealocytes were studied by means of morphometric analysis. Hypophysectomy resulted in an increase in the Golgi apparatus and dense-core vesicles and a decrease in the granular endoplasmic reticulum, lysosomes and lipid droplets. Prolactin administration induced an increase in the granular endoplasmic reticulum and in the vacuoles which contained a flocculent material. Administration of prolactin to hypophysectomized rats raised the lowered levels of granular endoplasmic reticulum and lipid droplets to control values and caused an increase in vacuoles containing a flocculent material. Although hypophysectomy appeared to diminish the general activity of pinealocytes, it stimulated the neurosecretory-like secretory process (Golgi apparatus -densecore vesicles), whereas prolactin appeared to stimulate the ependymal-like secretory process (granular endoplasmic reticulum -vacuoles containing a flocculent material).
The ability of the pineal gland to affect prolactin (PRL) synthesis and/or release is a well-documented phenomenon . The involvement of the pineal gland in the regulation of PRL secretion is strongly suggested by the presence of prolactin-regulating substances in extracts of pineal glands Chang et al., 1979) . Prolactin, on the other hand, appears to be involved in the pituitary control of male reproductive functions in a variety of mammalian species (Bartke, 1980) . A number of studies suggest that the effect of the pineal gland on gonadal activities may be mediated by PRL (Chang et al., 19791. It has been demonstrated that pituitary hormones influence pineal biochemistry and morphology (see Cardinali, 1981 ; Karasek, 1981 ; Vollrath, 19811. ) . However, qualitative ultrastructural studies of the pineal gland after hypophysectomy have produced contradictory results (Lupulescu, 1968 ; Satodate et a/., 1970 ; Karasek, 19711. To the best of our knowledge, no investigations have been performed on the influence of PRL on the ultrastructure of the pineal gland. Therefore, we decided to perform a quantitative ultrastructural study of rat pinealocyte after hypophysectomy and PRL administration.
Materials and methods.
Sixteen male Sprague-Dawley rats, weighing 190-210 g were used in this study. The animals were kept in 12 h light : 12 h dark (lights on at 0600 h). The animals were divided into 4 groups of 4 rats each. At the age of 50 days, hypophysectomy (HYPx) was performed on groups 1 and 2, whereas rats of groups 3 (control) and 4 were sham-operated (SH-HYPxI. Hypophysectomy was performed by a transauricular approach with a device designed and constructed by Lewinski (1981 ) . All rats used in this study were checked at autopsy at the termination of the experiment to assure that each animal had a complete hypophysectomy. On the eleventh day after surgery, rats of groups 1 (HYPx + SAL) and 3 (SH-HYPx + SAL) received s.c. injections of 0.5 ml 0.9 % NaCl (SAL) at 2200 h, followed by a second injection on the next day at 0800 h. (Weibel, 1979 (Karasek, 1981 ; Karasek et aL, 1982) . The Golgi apparatus, DCV, GER and VFC are believed to be involved in the secretory processes of the pinealocytes (Pevet, 1979 ; Karasek, 19811 , whereas the LYS and LD probably are involved in general cell metabolism (Quay, 19741 , although a role of LYS in secretory processes in the pinealocytes also has been suggested (Karasek et al., 1976 ; Karasek, 19811. The results of the present study, together with the known influence of the pineal gland on the hypophysis, support the existence of a reciprocal hypophysialpineal relationship. Both PRL and HYPx influence the ultrastructure of the pinealocytes. Moreover, administration of PRL to hypophysectomized rats reverses some of the effects of HYPx. It should be noted that PRL increases both pineal tyrosine hydroxylase activity (Cardinali, 1981) and hydroxyindole-0-methyl transferase activity (Cardinali and Vacas, 1978) . High affinity binding sites for PRL detected in the pineal gland (Calvo, Charreau and Cardinali, unpublished data, cit. according to Cardinali, 1981) strongly support the existence of PRL receptors in the pineal gland. Of all the hormones influenced by the pineal gland, PRL often exhibits the most marked changes in level when the gland is manipulated (Reiter, 1980) . In the rat, pinealectomy resulted in an increase in pitutiary levels of PRL (Relk,in, 1972 ) and a decrease in plasma PRL concentration (Relkin, 1972 ; Ronnekleiv and McCann, 1975 .
However, since PRL also raises the lipid content in hypophysectomized rats to normal levels, the increase in LD after administration of PRL or gonadotropins to hypophysectomized rats may be due to an enhancement in general cell metabolism. The present observation of an increase in the Golgi apparatus after HYPx confirms earlier qualitative results of Karasek (1971) , but not those of Lupulescu (1968) . The possibility that some effects of PRL might have been caused by possible contaminants of the PRL preparation used in the present study have been considered. However, purity of PRL stated to be greater than 99 %, and therefore we believe that changes in the ultrastructure of the pinealocytes are due to PRL.
It is noteworthy that HYPx reduces N-acetyltransferase activity and melatonin production in the rat pineal gland by roughly 50 % . In the human, in 4 cases of panhypopituitarism, plasma levels of melatonin remained below the detectable limits of the radioimmunoassay at all times throughout a 24 h period (Wetterberg, 1978) . Moreover, morphological signs of diminished activity of the pinealocytes have been observed in the dwarf mouse having hereditary hypopituitarism ; pituitary grafts, which are known to produce an increase in PRL and FSH levels, induce activation of these cells (Karasek, Bartke, King, Hansen and Reiter, unpublished results) .
At least two types of secretory processes are reported to be present in mammalian pinealocytes (Pevet, 1977 ; Pevet and Karasek, 1977) . The first process (neurosecretory-like) is characterized by the formation of DCV by the Golgi apparatus, while the second process (ependymal-like) is characterized by a peculiar activity in the granular endoplasmic reticulum. In rat pinealocytes, this activity is characterized by the formation of VFC by the cisternae of the GER (Karasek et al., 1976 ; Pevet and Karasek, 1977 ; Karasek, 19811. Although the exact chemical nature of the substances present in production of a proteinaceous material (Pevet, 1979 (Karasek et al., 1982 
